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(54) ANTENNA. AND PORTABLE TERMINAL PROVIDED WITH THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna having a nearly equal 
mount area to that of a conventional antenna whose reception efficiency 
can be enhanced and to provide a portable terminal provided with it. 
SOLUTION: A radiating conductor 2 formed on a ground on a ground 
conductor plate 1 being a case of the portable terminal via dielectric body 
4, a short- circuit plate 3 interconnecting the ground conductor plate 1 
and a 1 st side #1 of the radiating conductor 2, and a coaxial line 5 feeding 
the radiating conductor 2 are placed on the ground conductor plate 1 . A 
flat part spread in an upper left direction of the radiating conductor 2 
forms a 1st radiating part #a and a flat part spread in an upper right 
direction of the radiating conductor 2 forms a 2nd radiating part #b, and 
the 1st side #1 is placed nearly orthogonally to the length direction of the 
portable terminal. Using the 1st and 2nd radiating parts #a. #b can receive 
radio waves in different polarized wave directions without a polarization 
loss. 
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♦NOTICES'* 

XTapan Patent 0££ice is not responsible for any 
damages caused 1^ the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The antenna which is equipped with the following and characterized by the flat-surface portion of the above 
1st and the flat-surface portion of the above 2nd forming the radiant section which receives the electric wave of the 
different direction of polarization, grounding - a conductor - a board this grounding - a conductor - the radiation 
which has the 1st flat-surface portion which counters a board and spreads in the 1st direction, and the 2nd flat-surface 
portion which spreads in the 2nd direction - a conductor this radiation - a conductor and the aforementioned 
grounding - a conductor - the shorting bar which connects a board the aforementioned radiation - an electric supply 
means to supply electric power to a conductor 

[Claim 2] The aforementioned electric supply means is an antenna according to claim 1 characterized by supplying 
electric power to the above 1 st and the 2nd flat-surface portion from the one electric supply section. 
[Claim 3] The aforementioned electric supply means is an antenna according to claim 1 characterized by having the 
two electric supply sections which supply electric power to the above 1st and the 2nd flat-surface portion, respectively. 

[Claim 4] The personal digital assistant characterized by providing the following, grounding which is a case - a 
conductor - a board this grounding - a conductor ~ the radiation which has the 1st flat-surface portion which counters 
a board and spreads in the 1st direction, and the 2nd flat-surface portion which spreads in the 2nd direction ~ a 
conductor this radiation - a conductor and the aforementioned grounding ~ the shorting bar which connects a 
conductor the aforementioned radiation - the radiant section to which the flat-surface portion of the above 1st receives 
the polarization of an abbreviation perpendicular direction when it has an electric supply means to supply electric 
power to a conductor and the aforementioned case is leaned - forming - the flat-surface portion of the above 2nd - 
abbreviation - the antenna characterized by forming the radiant section which receives horizontal polarization 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the antenna of the small and the thm shape 
which aimed at improvement in receiving efficiency by realizing polarization common use, and the personal digital 
assistant equipped with it in the built-in antenna for personal digital assistants represented by the cellular phone. 
[0002] 

[Description of the Prior Art] In the land-mobile communication using L band represented by the cellular phone, the 
electric wave of a vertically polarized wave is emitted from a base station. By the reflection and dispersion from a 
surrounding building and a surrounding tree, the electric wave of various linearly polarized waves arrives at the place 
of a personal digital assistant. If these arrival electric waves are divided into a polarization component level to a 
perpendicular, although a horizontally polarized wave is -6dB low level of abbreviation compared with a vertically 
polarized wave, generally both polarization will have come in equivalent. 

[0003] The antenna as shown in drawing 8 is built in the personal digital assistant, namely, grounding which is the case 
of a personal digital assistant ~ a conductor - a board 81 top - a dielectric 83 - minding - radiation - a conductor 82 
forms - having -- the end - a shorting bar 84 -- grounding - a conductor -- it connected with the board 81 and has 
connected too hastily moreover, radiation - the coaxial track 85 which supplies electric power in a conductor 82 is 

formed -.11.1. 
[0004] However, a personal digital assistant is used in the state where it inclined about 60 degrees from the normal 
axis. Therefore, when the micro-stripe antenna of a single-sided short circuit shown in drawing 8 as a built-in antenna 
is used, the cos component and sin component of a perpendicular and a horizontally polarized wave will be received. 
For this reason, the polarization loss generally said occiirs and the problem that receiving efficiency falls occurs. 
[0005] If this is explained using dr awin g 9 , the antenna 91 built in the personal digital assistant 90 will receive a 
lineariy polarized wave 92 most efficiently. However, if the electric wave which arrives at a terminal is divided into the 
vertically-polarized-wave component 93 and the horizontally-polarized-wave component 94, the built-in antenna 91 
will receive the sin component 96 of the cos component 95 of the vertically-polarized- wave component 93, and the 
horizontally-polarized-wave component 94. For tiiis reason, polarization loss arises. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, when it decomposed into the perpendicular and the 
horizontally-polarized-wave component and the arrival electric wave was considered, since the cos component and sin 
component of an arrival electric wave would be received, polarization loss occurred and the conventional built-in 
antenna for personal digital assistants had the trouble said that receiving efficiency falls. 

[0007] this invention solves the trouble of the above conventional technology, and aims at offering the antenna which 
aimed at improvement in receiving efficiency in an antenna area almost equivalent to the conventional antenna, and the 
personal digital assistant equipped with it. 

[0008] ^ . , . 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the antenna concerning this 
invention according to claim 1 grounding ~ a conductor - a board and this grounding - a conductor - the radiation 
which has the 1st flat-surface portion which counters a board and spreads in the 1st direction, and the 2nd flat-surface 
portion which spreads in the 2nd direction - with a conductor this radiation ~ a conductor and grounding - a 
conductor - the shorting bar which connects a board, and radiation - it has an electric supply means to supply electric 
power to a conductor, and the 1st flat-surface portion and the 2nd flat-surface portion are characterized by forming the 
radiant section which receives the electric wave of the different direction of polarization 

[0009] According to the antenna of such composition, it can receive without polarization loss of the electric wave of 
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the different direction of polarization, and polarization efficiency can be raised. 

[0010] this invention according to claim 2 is characterized by an electric supply means supplying electric power to the 
^Ist and 2nd flat-surface portions from the one electric supply section in an antenna according to claim 1 . 
[001 1] It is characterized by this invention according to claim 3 having the two electric supply sections to which an 
electric supply means supplies electric power to the 1st and 2nd flat-surface portions, respectively in an antenna 
according to claim 1 . 

[0012] Since the electric supply to the 1st and 2nd flat-surface portions is separately controllable by the two electric 
supply sections while it is receivable without polarization loss of the electric wave of the different direction of 
polarization according to such composition, polarization diversity reception can also be performed. 
[0013] The personal digital assistant equipped with the antenna conceming this invention according to claim 4 
grounding which is a case ~ a conductor - a board and this grounding - a conductor — the radiation which has the 1st 
flat-surface portion which counters a board and spreads in the 1 st direction, and the 2nd flat-surface portion which 
spreads in the 2nd direction - with a conductor this radiation - a conductor and grounding - the shorting bar which 
connects a conductor, and radiation - the radiant section to which the 1st flat-surface portion receives the polarization 
of an abbreviation perpendicular direction when it has an electric supply means to supply electric power to a conductor 
and a case is leaned - forming - the 2nd flat-surface portion - abbreviation - it is characterized by forming the 
radiant section which receives horizontal polarization 

[0014] According to the personal digital assistant equipped with the antenna of such composition, it can receive 
without polarization loss of the electric wave of a vertically polarized wave and a horizontally polarized wave, and 
good communication can be performed with a base station. 
[0015] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the operation gestalt of this invention is 
explained in detail. 

[0016] the perspective diagram and this drawing (b) in which draw ing Vs being drawing showing the composition of 
the personal digital assistant equipped with the antenna conceming the 1st operation gestalt of this invention, and 
showing [ this ] the composition of the principal part (a) - the radiation - it is the plan showing the arrangement state 
of a conductor 

[0017] grounding which is the case of a personal digital assistant as shown in this drawing ~ a conductor - the 
radiation formed through the dielectric 4 on the board 1 - a conductor 2 and groimding - a conductor - a board 1 and 
radiation - the shorting bar 3 which connects and short-circuits the 1st side #1 of a conductor 2, and radiation - it 
consists of coaxial tracks 5 which supply electric power in a conductor 2 

[0018] here - radiation - the 1st side which the conductor 2 short-circuited ~ #1 ~ carrying out - right-handed 
rotation - radiation - if it numbers each side of a conductor 2 - radiation - a conductor 2 the 1st side #1 - the part or 
all - grounding - it connects with a conductor 1 too hastily - having - side #2 and 4th side # - the 4 and 5th side #5 
and 7th side #7 is parallel, and the 4th side #4 and 5th side #5 is right-angled [ of ** a 2nd ] Furthermore, the 3rd side 
#3 and the 4th side #4 intersect perpendicularly, and the 6th side #6 lies at right angles to the 5th side #5. moreover, the 
1 St side #1 is intersected perpendicularly with the y-axis which is the longitudinal direction of a case (grounding a 
conductor board) 1 - as - radiation - a conductor 2 is arranged on a case (grounding a conductor board) 1 That is, it is 
symmetrical structure to the y-axis shown in drawlng j . 

[0019] considering as such composition - radiation - 1st radiant-section #a by the flat-surface portion which spreads 
in the direction of upper left including the portion 1st on the left-hand side of side #1 connected with the conductor 2 
too hastily Moreover, 2nd radiant-section #b is formed of the flat-surface portion which spreads in the direction of 
upper right including the short-circuited portion 1st on the right-hand side of side #1 . As shown in drawing 1 (b), to the 
y-axis, 1 st radiant-section #a becomes the polarization 7 of a direction 45 degrees to the y-axis, and, as for both the 
polarization 6 and 7, the polarization 6 of the direction of -45 degrees and 2nd radiant-section #b lie at right angles. 
[0020] Then, considering the case where a case 1 is leaned in the direction of a x axis 45 degrees, 1st radiant-section #a 
receives the electric wave of a vertically polarized wave, and 2nd radiant-section #b receives the electric wave of a 
horizontally polarized wave. That is, polarization level to a perpendicular will be most efficiently received by 
designing so that the antenna element which has each radiant-section #a and #b may resonate on predetermined 
frequency. 

[0021] the ground in the reflection loss and resonance frequency in the antenna composition shown in drawmgi (a) 
and (b) at drawing.! - a conductor - a board 1 and radiation - the contour line of the electric field Ez between 
conductors 2 is shown, respectively in addition, drawing.2 (b) - resonance frequency - f and the 1st length of side #1 - 
- the L#l and 2nd length of side #2 - the L#2 and 3rd lengfli of side #3 - the L#3 and 6th length of side #6 - the L#6 
and 7th length of side #7 - the thickness of L#7 and a dielectric 4 - h - When distance to the feeding point according 
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the dielectric constant of a dielectric 4 to a coaxial track 5 is set to d from epsilonr, the 4th side #4, and the 5th node of 
side #5, It is a thing about the case of f= L32GHz, L#3=L#6=25.0mm, L#2=L#7=3 8.0mm, h= 5mm, epsilonr=1.0, d= 
7.0mm, and L#l=28.28mm. 

[0022] From this drawing, the coaxial track 5 and adjustment whose antenna of this operation form is a feeder way are 
achieved. Moreover, since the electric-field distribution by the 1st radiant-section #a, the 3rd side #3 which is the 
radiation edge of 2nd radiant-section #b, and 6th side #6 has appeared most strongly and both lie at right angles further 
When a case 1 is leaned about 45 degrees, the antenna of this operation form is the polarization of both a vertically 
polarized wave and a horizontally polarized wave, and it turns out that it is operating by predetermined resonance 
frequency. 

[0023] In addition, in an above-mentioned case, although polarization level to a perpendicular was considered as the 
composition received most efficiently when a case 1 was leaned about 45 degrees, when a case 1 is leaned about 60 
degrees, it can also consider as the composition which receives polarization level to a perpendicular most efficiently, in 
order to consider as such composition, as shown in draw ing 3 , the 1st side #1 inclines -15 degrees to a x axis - as - 
radiation — arranging a conductor 2 on a case (grounding a conductor board) 1 — then, it is good 
[0024] furthermore, radiation - the arrangement to the case (grounding a conductor board) 1 of a conductor 2 can 
consider not only an above-mentioned case but various methods that what is necessary is just to receive polarization 
level to a perpendicular most efficiently, when a case 1 is leaned the degree of predetermined angle 
[0025] Moreover, as shown in drawing 4 (a), when the width of face (namely, the 6th length of side #6) of 1st radiant- 
section #a and the width of face (namely, the 3rd length of side #3) of 2nd radiant-section #b are changed as a 
modification of this operation form Also in the antenna composition at the time of changing the 4th length of side #4, 
and the 5th length of side #5, as shown in drawin g 4 (b), 1st radiant-section #a and 2nd radiant-section #b operate by 
the linearly polarized wave which intersected perpendicularly. Therefore, even if it uses this antenna composition, 
improvement in receiving efficiency can be aimed at. Furthermore, since the resonance frequency of 1st radiant-section 
#a and 2nd radiant-section #b is controllable by changing length and width of face, wide-band-izing, 2 cycle-ization, 
etc. can also be attained. That is, by lengthening length, it is low in resonance frequency, and can wide-band-ize by 
making width of face large. 

[0026] Furthermore, although above-mentioned explanation explained the case where the 2nd side #2 and 4th side #4 
and 5th side #5 and 7th side #7 was parallel, the 2nd side #2 and 4th side #4 and 5th side #5 and 7th side #7 may not be 
parallel. 

[0027] moreover, the radiation shown in drawing 1 — a slit and a U character type slot can also be established on a 
conductor 2 namely, d rawing 5 (a) and (b) - respectively ~ radiation - the modification which established the slit type 
slot 32 of 31 or U characters on the conductor 2 is shown Also in this antenna composition, 1st radiant-section #a and 
2nd radiant-section #b operate by the linearly polarized wave which intersected perpendicularly, fiirthermore, radiation 

- establishing a slit 3 1 and the U character type slot 32 on a conductor 2 - radiation ~ the current which flows on a 
conductor 2 can be changed and resonance frequency can be reduced Therefore, the miniaturization of an antenna can 
be attained. 

[0028] the radiation shown in drawing 6 at drawing 1 ~ the 1st side #1 and shorting bar 3 of a conductor 2 ~ radiation - 

- a conductor ~ the modification bent in the direction of [ inner ] is shown radiation ~ each a part or all of 1 st side #lb 
of a conductor 2, and side la of the octavus - shorting-bar 61b and shorting-bar 61a - respectively - grounding - a 
conductor — it has connected with a board (not shown) Also in this antenna composition, 1st radiant-section #a and 2nd 
radiant-section #b operate by the linearly polarized wave which intersected perpendicularly, in addition, this case ~ 
radiation - changing the 6th length of side #6 of a conductor 2, and the 3rd length of side #3 ****-- the 4th length of 
side #4, and the 5th length of side #5 - changing ~ you may make - radiation ~ you may establish a slit and a U 
character type slot on a conductor 2 

[0029] Next, the personal digital assistant equipped with the antenna concerning the 2nd operation gestalt of this 
invention is explained. 

[0030] This operation gestalt inserts a shorting bar between 1st radiant-section #a and 2nd radiant-section #b in the 1st 
operation gestalt, and to 1st radiant-section #a and 2nd radiant-section #b, it constitutes it so that electric power can be 
supplied separately, respectively. 

[003 1] Drawing 7 is the plan showing the composition of this 2nd operation gestalt. 

[0032] the portion (all are boiled and it continues) of the straight line to which what is shown in this drawing (a) 
connects the 4th side #4, the 5th node of side #5, and the 1st arbitrary point of side #1, and grounding - a conductor — 
the shorting bar 71 connected and the board (not shown) has short-circuited And 1st radiant-section #a and 2nd radiant- 
section #b are constituted so that electric supply may be performed by coaxial track 5a and coaxial track 5b, 
respectively. 
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[0033] moreover, the thing shown in this drawing (b) - radiation - the portion (all are boiled and it continues) of the 
straight line which connects the node of 1st side #lb and side #la of the octavus in a conductor 2 which were short- 
circuited, and the 4th side #4 and the 5th node of side #5, and grounding - a conductor - the shorting bar 71 connected 
and the board (not shown) has short-circuited And 1st radiant-section #a and 2nd radiant-section #b are constituted so 
that electric supply may be performed by coaxial track 5a and coaxial track 5b, respectively. 
[0034] in addition, radiation - as well as the case of the 1st operation gestalt when a case 1 is leaned the degree of 
predetermined angle, the arrangement to the case (grounding a conductor board) 1 of a conductor 2 should just arrange 
polarization level to a perpendicular so that it may receive most efficiently 

[0035] Since 1st radiant-section #a, coaxial track 5a which supplies electric power to 2nd radiant-section #b, and 
coaxial track 5b are prepared, in the case of this 2nd operation gestalt, the electric supply set to 1st radiant-section #a 
and 2nd radiant-section #b is separately controllable, and it becomes possible [ performing diversity transmission and 
reception of a vertically polarized wave and a horizontally polarized wave ]. 

[0036] When you suppose that reception is performed by the diversity, and the better one is taken, or both are 
compounded when following, for example, receiving the arrival electric wave from a base station and you transmit to a 
base station, suppose that electric power is supplied only to the antenna element of the direction which was the fitness 
of a receiving state. 

[0037] moreover, this 2nd operation gestalt ~ also setting ~ the case of the 1st operation gestalt ~ the same - radiation 
- changing the 6th length of side #6 of a conductor 2, and the 3rd length of side #3 **** ~ the 4th length of side #4, 
and the 5th length of side #5 — changing ~ you may make — radiation — you may prepare a slit on a conductor 2 
[0038] In addition, with each above operation gestalt, as an electric supply method, although coaxial electric supply 
explained, the strip line, electric supply by the electromagnetic coupling, etc. can be used. 

[0039] furthermore — each above operation gestalt — radiation — although the conductor 2 was made into the thing of 
the polygon which consists of each straight-line-like side ~ radiation ~ if the configuration of a conductor 2 has the 
flat-surface portion which spreads not only in this but in the 1st direction, and the flat-surface portion which spreads in 
the 2nd direction, it can be made into the various configurations which consist of combination of a curve or a straight 
line 
[0040] 

[Effect of the Invention] The volume of an antenna can reduce fiirther by being able to solve the trouble which says 
that the receiving efficiency which is the polarization loss generated in the conventional built-in antenna for terminals 
falls according to this invention, and being able to aim at improvement in receiving efficiency by the component-side 
product almost equivalent to the conventional antenna, and establishing a slit and a U character type slot, and there is 
an effect referred to as being able to aim at the fiirther miniaturization and reduction of cost. 
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